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Program Objectives 



/*tf= 


* Retire risks for a 2nd Generation Reusable Engine 

* All technologies demonstrated in prototype 

* Build to most challenging conditions 

• Component operation (e.g. combustion stability) 

* Manufacturing capability (e.g. forgings) 

* Enable commercial engine viability 

• Work to requirements flowed to engine from program 

• Loss of crew 1 in 10,000 

• Loss of vehicle 1 in 1,000 

• $1 000/lb to LEO 
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Overview Schedule 


CY2000 

2001 

2002 

2003 

HKH: 


■1 



IPD 


2004 



2005 


- Milestones 


STAS 3B 


NRA 8-27 


Technologies: 

• Hydrostatic Bearings 

• H2 Compatible Materials 

• Turbine Damping 


1 ATPSRR SDR PDR CDR 

RS-83 Prototype ^j^jsf w? V7 

Design ^ Option|l 

• Technology j 

Risk Red. Technology Maturation 

• Materials 

• Components 

• IVHM 



Prototype 

Test 


RFP 

• Prototype Fabrication 

• Prototype Test 
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RS-83 Management Team 


NASA RPP REP 

Jeff Bland 
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Requirement Analysis and 
Development 



EXPORT CONTROLLED 
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Single Engine Catastrophic Failure MTBF 





Catastrophic Loss of Engine 

Allocation to Subsystems and Component Teams 


32.000 | 

30.000 

25.000 +• 

20.000 

15,000 


10,000 


; 3 t 700 


Allocation goal: 50% risk reduction 
(2 times MTBF improvement) 

Allocation Goal with reserve 


PIDS 

Req’tl 


Allocation goal: 40% risk reduction 
(1.67 times MTBF improvement) 


Allocation goal: 60% risk reduction 
(2.5 times MTBF improvement) 


Engine Derating + 
Health Management 
System + Component 
Design 


Health Management 
System + Component 
Design 
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Component Design 


SSME Block II 
point of departure 





Resource/Time line/Risk Management Milestones 


Rocketdyne 

RD01 -298Sec.'3-Page'l 8?OWer 
March 19-21,' 2003 








SSME Block II Failure Probability 

by Component 



Main Inj. 
4 . 75 % 


HPOTP 

15 % 


HPFTP 


25 % 


Propellant Valves 
6 . 54 % 


Nozzle LTMCC 

10% 10% 
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Utility-Based Trade Methodology 
System-Level Trades 


Traded Options Option Assessment with 

respect to Decision Attributes 


Reference 

Configuration 


Viable Option 
1 


Viable Option 
2 


Viable Option 
3 



* Isp 


•Weight 
• Cost 



Translate Assessment Determine Overall 
into Figures of Merit Rankings 
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RS-83 Designs in High Reliability and 

Cost Reduction 


• Series turbines 

• Eliminate potential for “Run Away” 

• Higher efficiency reduce turbine temp 

• Reduced turbine temperature 

* Improve turbine life 

• Eliminate hot-gas duct cooling 

• Liquid/Liquid Preburners 

* Eliminates turbine temp spikes 

• Turbopumps 

* Achieve long life by eliminating rolling 
element bearings 

• Incorporate Hydrostatic bearings 

• Hydrogen compatible materials 

* Eliminate reliability, cost, and 
maintenance issues with plating 

der metal enables large parts 
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RS-83 Prototype Engine 



• Thrust 


• Sea Level 

664 klb 

• Vacuum 

750 klb 

Specific Impulse 

* Sea Level 

395 sec. 

• Vacuum 

446 sec. 

Weight 

12,700 Ibm 

Life 

100 Missions 

Dimensions 

• Length 

171 in. 

• Diameter 

115 in. 


* Demonstrates all candidate 
technologies for FSD engine 
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Key Risk Mitigation Tests in Work 




Advanced Mat’ls & Model Correlation Flow Characterization 

Processes 


LflX DOME ASSCMBLY ACOUSTIC CAVCTT RING CHAMBCR SPOOL 

uw i tmwbm ) •iwiiiwh] 4 m * mamT ~ 



Component Demo 




Component 

Characterization 
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Technology Evaluation 
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Summary 





• RS-83 engine meets all SLI requirements with margin 

• Project is on budget & schedule 

• High performance NASA/contractor team in-place 

• Trades based on rigorous systems engineering processes 

• CoDRs conducted for Turbopumps and Combustion Devices 

• Early retirement of key risks taking place 

• Communication within team enhanced by web-based 
information technology 

• All elements in-place to assure success 
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